
ApriI 7,1999 

Dr. Henry Lau 
USEE’A 
Office ofPollution Prevention and Toxics 
(7406) 
401 M St. SW 
Washington, D-C. 20460 

Re: HPV Questions about Spent Sulfinic Acid 

Dear Dr. Lau; 

Thank you for listening to my concerns about our spent suEttic acid and willingness to 
evaluate whether it should be part of the Kt?V Challeng,e program. lifope&rlly the 
explanation that follows will be sufficient fbr you to judge. Ifnot please:contaot me and 
we will try to m&e the description more complete. 

One of our unit processes at a refinery is the alkylation plant. It takes’Iight gases in the 
C3 to C4 range and joins &em together into higher carbon chain materials that become a 
high-octane blend stock for normal gasoline- It involves joining isobutane with butylenes 
or propylenes to produce the gasoline range hydrocarbon. 

This reaction is done in the liquid phase in a high purity sultic acid The quality of the 
alkylate is dependant on the folIowing in order of priority 

1. Isobutane/olefin ratio 
2. Reaction temperature 
3. Degree of mixing 
4. Acid strength(purity) 
5: Feed comppsition 

After the alkylation is completed the acid and hydrocarbon are separated by fractionation. 
The acid is recycled and the hydrocarbon mixture is separated. The isobutane is recycIed, 
the gasoline range products are.captured and stored, and the propane and butane gases are 
sent to the fuel gas system for fbei. Unfortunately, the alkylation process does produce a 
smaI1 portion of hydrocarbons that are in the CIZC 16 range. These are outside of the 
gasoline range of hydrocarbons. These “oils” are soluble in the acid and are called ‘acid 
soluble oils”, ASO’s. If the concentration of these ASO’s reaches about ZO%, the 
reaction could ?un away” producing mostly ‘AsO’s. For this reason and for reasons of 
corrosion control and quality of alkylate, the normal operating purity of the acid is about 
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93%. This is usually maintained by removing a slipstream of contaminated acid and 
feeding in an equivalent slipstream of fresh acid. 

This slipstream of sulfivic acid that has accumulated the aIkyl esters of C12-Cl6 
hydrocarbons is. what we call ‘Spent acid”. This material is colleoted and seat to a third 
party sulfbric acid plant. The sulfuric acid plant regenerates the spent acid by removing 
the hydrocarbon and returns the tie& 99% purity, acid to the refinery for reuse. 

Sinclair Oil has reported this spent acid as CAS No. 6861 I-55-2. We have listed it 
becausewe considered it to be “otherwise used” in the process. We do not manuf!actnre 
sulfinic acid. We do not sell it as a product. We send the spent acid to be regenerated~or 
recycled. When we receive the sulfbric acid, it is pure and considered inorganic. During 
its use v a catalyst it becomes contaminated with hydrocarbon. The spent acid does fit 
the CAS No. that is shown, but is not a product manufactured for sale. 

Sinclair Oil Corporation has two questions theh 
1. 	 Should we be reporting this spent acid in our TSCA reports done every 

four years? 
5. Should this spent acid be considered for the RPV Challenge program? 

Thank you fix your consideration of these questions. Sinclair Oil Corporation will likely 
join the Petroleum Consortium fir the HPV ChaUenge program. We will have to seek 
out other cog.sortiums for materials not covered by the Petroleum Consortiun~ Thus 1 am 
trying to determine ifthe spent acid wii be psrtofthe program and if1 need to seek&is. 
additional partnership. If you need additional infixmation @ease give me a calI at 801-
5242745. 	 ., 

Sincerely yours, 

Klw F Forsgren, VP 
Sinclair Oil Corporati& 

Cc: Kevin Brown 



April 26,1999 

Dr. Henry Lau 
USEPA 
Office of Pollution Prevention and Toxics 
(7406) 
401 M St. SW 
Washington, D.C. 20460 

Re: KPV Questions &bout Spent SuIfbric Acid 

Dear Dr. Lau; 

Thank you fbr continuing to listen to my concerns about our spent suIfixic acid and 
willingness to evaluate whether it. should be part of the HPV Challenge program. I have 
cdntacted Koch Sulfur who has a sulfbric acid plant in Riverton, Wyoming. They are the 
ones who receive our spent sulfkric acid and regenerate it. They have provided the 
enc~oseciprocess description of their recycling process. HopefkIIy their process 
explanation will be sufficient for you to determine what category we fit in. Ifnot please 
contact me and we will try to make the description more complete. 

A couple of explanations will be helpful to you now. You asked if the spent sultiric acid 
is used as a fuel. The answer is yes and no. A typical analysis of the spent acid is 90% 
sulfuric acid, 7% water, and 3% hydrocarbon. When the spent sulfEc acid is atomized 
into the decomposition furnace, which is direct fired with natural gas, the acid 
decomposes as shown but the hydrocarbon bums into CO2.d H20. If the hydrocarbon 
were not present., it would take more natural gas to maintain the temperature in the 
burner. The 3 % hydrocarbon contributes some small BTU input, probabIy reducing the. 
natural gas input by l-Z%. 

The second question you asked was ‘did the production of the new sulfuric acid involve a 
chemical reaction?” Acid is ionic. The decomposition in the fiu-nace is to SO2, CO2, 
H20, and 02. The SO2 is converted to SO3 with a vanadium pentoxide catalyst. The 
SO3 is then absorbed into 98% concentration HZSO4 where it combines with the 2% 
kvater that is left to produce the 99.5% H2SO4 we use at the refinery. When water and 
SO3 mix, they go to sulfuric acid. You will have to decide if the joining of ionic 
materials to provide other ionic materials involves a chemical reaction or not. 
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It is important to note that the contamination ofthe suIfi.uic acid with hydrocarbon does 
not invofve a chemical reaction. It is contaminated by not being able to remove the 3% 
hydrocarbon fiorn the sulfuric acid as we normally do ia the alkylation unit. 

The Spent acid is sulfuric acid that has been contaminated by the hydrocarbon. The m 
acid is shipped to Koch who burns the hydrocarbon during the acid decomposition 
process and converts the acid to its basic components. These are then reu+d in the 
normal process of the &acture of suifuric acid and sold back to Sinclair. I do believe 
this fits the classical definition of recycle 

Sinclair has a contract to purchase sulfuric acid from Koch The contract calls for a price 
per ton that is based on the current market for acid. The contract requires that we send to 
them all of our spent acid for recycIe. The spent acid is not considered to be a feed stock 
that we sell to them The .cost of fresh acid with no spent acid fix recycling is less than 
the cost of fresh acid with recydmg of spent acid. Again, this fits the classical 
definition of recycle. 

Thank you for your consideration of these questions. Sinclair Oil Corporation will join 
the PetroIeum Consortium for the HPV ChaIlenge program. We will have to seek out 
other consortiums for materials not covered by the Petroleum Consortium. Thus I am 
trying to detexmine if the spent acid wiII be part of the program and if1 need to seek this 
additional partnership. E you need additional information please give me a caII at SOI- 
524-2745. -

Sincerely yours, 

Klane F Forsgren, VP 
Sinchir Oil Corporatioh-

Cc Kevin Brown, w/o attachments 
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Process Description 

ibe.process for regenerattqn of alkylation spent sulfuric acid 
can be divided into two areas; decomposit2on and gas olaaning,
and contact section - conversion of cleaned SO, to concentrated 
sulfuric acid. L 

Decomposition and Gas Cleaning 

.Spent acid is fed to the decomposition furnace from the 2000 tan 
spent- acid storage tank @.to produce
100 STPD of product acid. The Spent acid is atomized into the 
furnace by tuo 25. TPD_anfone 50 TPD air atomized spray burners. 

g In the 
furnace the spent acid is decdmposed at 1800 dioxide, 

, 	 carbon dioxide, oxygen, and vater. Ondecomposed sulfuric acid is 
mlnimlzed by efOficient spent acid atomization, .and furnace _ 
operation at .18aO F with low exit oxygen (251. The decomposftion 
reaction is. highly endothermic, requiring a considerable amount 
of heat. Meat is provided by -	 natural 

. 	 gas/propane. To minimize fuel requirements and reduce the gas
cleaning system size and cost, combustion air is preheated to’ 
700’F using excess heat avaiLable from the converter system. Air 

* preheating reduces natural gas requirements by about 35$-403. db 

Furnace exit gas, at 1800°F, is cooled in the existing fire .$ube 
waste heat boiler to 600°F, producing 275 psig saturated steam, 
The partia&ly cooled gas is quench cooled to its adiabatic 
saturation temperature (16!j°F-170 F) by direct contact with a 
206p-30% sulfuric acid circula.ting .solutlon In a venturi 
contac tor . The venturi quench system removes some of the 
undecomposed sulfuric- acid and furnace ash, A sm.all purge stream 
is withdrawn from the venturi circulating system and filtered in 
a sand filter to remove ash. The filtered weak acid purge Is 
used for product ac.id dilution. If the spent acid feed 
composition changes to the point dissolved impurities in the 
purge could contaminate product acid, the filtered purge can be 
recycled to the furnace and deconposed. Ash collected on the 
sand filter at the rate of 100-250 pounds per day is backwashed 
to the water cool’ng tower, and eventually to the pond ir. the 
cooling tover blowdoun. 

The cooled gas leaves the venturi cyclonic separator and erlters 
:.h.e graphite shell and tube gas cocler where sufficfent water is 
condensed from the gas to permit productron of product acid at 
the concentrations desired. The gas travels d&n through the 
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tu$es bf Lhe vertical heat: exchanger and is cooled to 10S°F by 
75 F cooling water flowing on the shell side of the exchanger,
Gas cooler condensate is used for make-up vater In the venturi 
quench system; is sprayed into the inlet gas to the gas cooler to 
flush the top tubesheet to prevent solids build-up, and the 
excess is air stripped of dissolved SO and routed to the water 
cooling tower. The gas cooler ‘is des 3 gned to accept 50 psig 
steam DT~ the she13 side to permit sulfur removal should the 
furnace operate deficient of oxygen. 

The final cleaning step is removal of residual sulfuric acid mist 
and solids from the gas.in a lead tube .electrostatic mist 
precLpitator. Weak atic! and solids coU.ected in the precipitator 
drain to the venturi quench system. 

Contact System 

In fhe contact sectidn crf the plant the cleaned SO gas fs dried 
by dibect contact with 985 sulfuric aofd, diJirt’e$ with dry air 
from the air drying tower to a concentration of 10.6% S02, heated 
to 7go°F using. a portion of the heat from the SO oxidation 
reaction, c.onvertad to SO in four beds of vanad?& pent;oxfde 

w ter contained in 98s acidcatalyst , and absorbed in 2 sulfuric to 
* produce sulfuric acid. 

Gas System - The cleaned.SO gas is dried to -4c1’F dew. point by 
direct contact with a circulhing 98% s’ulfuric acid stream in the 
packed. SO drying tower. The dry SO gas passes through an 
entrainme ii t sepaeator before leaving She touer and entering the 
main gas blower. Air from the air fan {existing main blouerl is 
dried in the existing drying tower by direct contact with 98% 
sulfuric acid, and used as quench air in the converter and to 
dilute the SO2 gas entering the main blower to a concentration of 
10.6s So2. 

The main blouer (relocated Jeffrey City blouer with ‘new motor 
drive and inlet guide vane control) reoeives the diluted SO gas 
at: 20*# H 0 pressure and increases the gas pressure to 70” #!O to 
force it, %hrough the remainder of the plant. 

Cold so gas from ,the blower is heated to converter inlet 
tempera 2ure of 790 F in gas to gas heat exchangers using a 
portion of the beat of the SO to SO oxidation reaction. The 
gas is first heated to 465’F !?r~ the ahell side of the No. 4B 
(cold) heat erc,hanger using a portion of the heat fn the gas 
leaving the fourth catalyst bed. Final heating is accomplished 
in the Hot (No. 7) heat exchanger that ,cools the gas between the 
first and second catalyst beds-
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The catalyst in the converter (18,000 lfters of new ring type 
catalyst) is arranged in four layers or passes, with cdoling
between e&oh layer to maintain optimum conversion of SO to So 
The gas enters the first converter catalyst be@ at 79b%, uhe$d 
641 of the SO is convertgcf to SOS. Heat. of reaction Ancreases 
the gas temper&re to' 1123 F. The gas is cooled to 820 F in the 
tube side of the hot heat exchanger and enters the seoond 
catalyst pass where conversion increases to 81$ and the 
temperat0r.e increases to 939’F. The gas is cooled to 820°F by 
the addition of quench air from the air drying-tower and enters 
the third bed. In the third cataayst bed conversion is *increased 
to 96% and the temperature to.866 F. The gas is again cooled by
air quench to 800'F and enters the fourth c'atalyst bed where 
final conversion of SO2 occurs increasing conversion to gas. 

Gas leaves the converter at 812'F and is. cooled in the-tube side 
of the air preheat exchanger,&No. 4A) to 56g°F, wh%le preheating
furaace combustion air f" POO F. The gas is further cooled to ’ 
347 ,F in the tube side of the cold (No. 4Bl heat exchanger before 
entejing the oleum and absorgtion tower. 

In the. absoiption touer, 30 dontained in the gas is absorbed 
fnto a circulating stream af 98% sulfokic acid. The gas, 
containing Less than 2000 ppm of SO passes through-a mfst 
eliminator before exiting to atmospher i4' via the stahk.. 

.Acid'System - A portion (IOO-gpm) of the 98% acid at 160'F 
flowing to the existing air drying tdwer is diverted to the SO2 
drying tover, where it dries th& ust SO gas from the gas 
cleaning system. The acid leaves the tover2and is' pumped to the 
inlet of the air drying tower where it combines uith the 
remainder (280 gpm) of the air drying tover 'acid and enters the 
touer at 170 F. 

. 
The combined fresh and SO drying tower acid dries the dilution 
and quench air in the. exist&g air drying touer. Acid leaves the 
tower at 173’F and flows to the existing acid pump tank. 

In the existing 'a.bsorption tower, 300 gpm of 98% acid at 18Ct'F 
contacts the gas from the converter-heat exchange system and 
absorbs SO from the gas. The acid leaves the tower at Z30°F and 
flows to tie existing pump tank. Acid from the drying tower and 
absorption tower are combined WZth dilution water, from filtered 
quench touer purge or fresh make-up liater, to co tro1 
concentration. Pump tank ?cid at 985 concentration and 203 a F is 
pumped (existing pump), through the existing cast iron drying and 
absorber acid coolers for recirculation to the towers. 

Product acid at 99.51 strength 1s withdrawn from the'acid stream 
leaving the absorption tover and pumped via the existing product 

-7-
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pump through the product cooler (existing) to storage, The 
existing product system is used for 93.195, 98.5% product acid 
and oleum. 

Utflity Systems 

Tire existing water cooling tower system is upgraded to provide
75’F water at the required heat removal duty. Coltd cooling water 
is routed to the gas cooler, oleum cooier and peoduct cooler,
Cooling uater return -from the gas cooler is then used for the 
drying and absorbeg coolers. Mater colleatsd from the acid 
cooler sump at 120 F is returned to the tower by the hotuell 
PumP * 	 Cooling tower make-up water includes about 5 gpm of gas
cooler condensate and purge filter backflush and about 15 gpm of 
fresh. water. Cooling tower blowdown at the rate of about 7 gpm
containing up to 0.25% furnace ash is routed’ to the existing 
evaporation pond. 

Saturated steam at 275 psig at a rate varying from 7900 to 4700 
pounds per hour, depending on the quantity of spent acid and 
sulfur burned.in the furnace, is used in the air fan turbine 
driver 	 (exi.isting main blouer) exhausting ati SO. psig. The exhaust 
50 psig.steam , as well as excess 275 psig steam are used for 
sulfur , ,.building , and storage tank heating, 

. . 	 Electric power will be brought to the No. 2 plant control 
building by the ut%lity company at 4160 volts and 480 volts uhere 
the motor control center, for the new equipment: is located. 

The existing 3nstrument air system is utilized to provide air for 
new instruments and atomization air for the spent aaid burners. 
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To: BiH Frick 

From; Alice Crowc: 

Subjcck EPA’s Reinterpretation of NSPS Subppart J Relative to Proposed Sulfur G;woline Standards 


l’his ~~.~gc ir a foilowup to the convc&%ttion we had in your of?Ice about NSPS Subpart J “Regulation-by 

Enfurccmcnt” i55ue5, p~~@culVty Region V’s new intcrprcution that the addition of r new s&l* recovery 

uniq (SRU) subjecta &dl &sling SRU’S fed by the S&~C gas;strcxun10 NSPS &nd lhc impwt thihis 

ninterptet&n wilt have in Ilghr of EPA’S proposed Tier II sulfur requhmenfs for gasoline. 


H gasoline sttlfur IU~S due out from EPA in the YC;U 200 rquim refiners to reduce rrulfttr to a 30 ppm 

/cvel as is prcaantly t-c&red by tic Board (CARB) from the typical non- * 
California Air RC.VXXC~S 
California level oP300-SO0 ppm. refincn will have to hydretreat fluid catalytic -kc: (Fccv) feed & 
gasoline blending component ~trcams. New hydm~cafcrs for this tcq&cmcnt could easily COSL JO to 20 
million dollara. l-io~v~r, the cost of cornplilrncC With thu pmpasd sulfirr gadinn ~ic.8 does not stop 
them. The removal of srrlfur from gtiline punVanL to TietR rcquinmcnu will cnatc a ripple &f&t 
throughour the refinery. 

The removal ofsulfur from gasoline by hydraueating creates hydrogen sulfide #%3X The additional HZS 
must be &sorbed and cancentrstcd by the an&c treating unit (ATU). Some rcfkr~ will have spare 
capaciry in rbir ATU3 which is capable of absorbing tha additional H2S. However, in the absence of 
spareATU capacity. additional miIllons of capital doiJart wiIl be required lo expand ATU capability. 

ConcentratedI-ES from the Am will be sent CO the sulfur recovery unit (SRU). The ripple effect 
cmin~~es. U there is not spare capacity in the existing SRt’, the Miner will have to add B new SRU q a 
L’UY~ Byen if a Ned SRU is not required. EPA’S reinterpretation of NSPS would of 10 to 20 million dab. 
subject c&ting SRU’s to SubpYt f solely bc~;iuscof an emizuions inczcsvc ignoring the dtyly stated 
cxemplior*i in the rule. For W addition oFa n&W SRU, EPA’s rein&rpretioa of NSPS would subject afl 
&sting SRO’S in the refinery to Subpart J based on their ermneoua of common feed source. armnt 

As a final potential ripple effect, in order to meet the NSPJ Subw J standards for SOZ, a wnct might 
hvc to inrull a wet scrubber foPowing the tail gas incinerator on the SRU. Tbir is yet another 10 to 20 
million dollar capital expense. 

Thus, EPA’s reinterpretation of NSPS Subpart J coupled with the significant lowering of gasoline sulfiv 
[cvels could result in significant multiple capiral cxpendituces in the tens of millians of dalIan each for now 
or expanded hydrotreaters. Am’s, SW’s, and even tail gas scrubbers. 

EPA Region V’S rcinterprctadan of Subpart J is that the addition of a single SRU (the “aff~tcd facility” 
subjectto NSPS) triggers NSPS requirements for the new unit and for exisdng gmndffidrued units, 
regardlessof number or age or regulatory status, chat arc supplied with the same feed gas streaq, even if 
the existing unitt are nor themte~~es aherad. Thir is in dime contradiction to EPA regulations which 
providethat the addition of a new affected facility to a stationary .sourcedoesnotbyitself subject.jnycRher 
fuciky in the source to NSPS. 

The ASPS standard for SRU’$ with *an oxidation control sysem (ic. an incinerator) is 250 ppmSQ2. me 
standard for SRU’s without an incinentor is 300 ppm of toti reduced sulfur (TM) and 10 ppm fi2S. By 
subjecting SRU’s co this standard. EPA is currently hcdrcly requiring a95 to 98 % reduction in the 
znlount of SO? that would be emitted IO the armospherc in the hence of SRU’s. The sdditionai 
requirementfor reducing sUlfUr in gasoline by approximatdy 00% (from 300 to 30 ppm). win qdd only 1% 
or so co he rocsl sulfur already being removed from crude oil by refiner& and converted into 4ement;J 
sulfur by SRU’s. In other words. EPA’s gosolinc sulfur regulations sre an cxccllcnt example of the law of 
diminishingrctums. The last small amount of sulfur is proposed fo be removed From refinery duct 
streamssuch tls gasoIine at ucmendous cost vemuG the Large amountof sulfa aIrtidy being removed at 
~nuchmare modest CDSL 



EPV Questions about Spent Surfuric Acid 

Questions: 

1. 	 In the Sinclair letter of April 7,1999, the alkyIation process does produce a smaII portion 
of hydrocarbons that are in the C12-05 range. These are otitside of gasoline range of 
hydrocarboqs. These “oils” are soluble in the acid and are c&d “acid soluble oils” 
(ASO). Ethe concentration of these A+O’s reaches about 20% the reaction could “run 
away” producing mostly ASO’a For this n+on and for reasons of corrosion control and 
c&ity of alkyiate, the normal operding puxity ofthe acid is about 93%. This is uswIly .mamtaind by removing a slipstream ofcqntankted acid and f+g in an ec@vaIent 
slipstream of fi-esh acid. The sIipstrear.n ofsulfiuic acid that has accumulated the alkyl 
esters of C12-16 &dDcarobns is what indusky caIl “spent acid”. This mate&i is 
cohcted and sent to a third party suIfbric acid plant. The suIfkic acid plant regenrates 
the spent acid by removing the hydr&on and returns the ksh, 99% p&y, acid to the 

. refinery for reuse. Sinclair oil has reported this spent acid as CASRN 6861 l-55-2. . 

2. 	 We are not sure that the C&RN 6861 l-55-2. represents ‘Sulfuxic acid, mono-Cm 
alkyl esters” is an appropriate CXS@YX? tIie chemical substance in question, “alkyl esters 
zf C12-16 hydrocarbons” [spent acid).- * ,> 

3. 	 The “spent acid” is a byproduct in the manufacture of high-octane‘blend gock for normal 
gasoline. The byproduct is not reportable ifit has commerical value only to municipal or 
private organizations who (i) burn it as a fbei, (ii) dispose of it as a waste, in&ding in a 
land&l or for enriching soil, or @ii. extract component chemical substances which have 
commercial value. 

4. 



C3 to C4 olefins with isobutane 

lkgh-octane blend sto$ .. ._.I 
for nova1 gasoline, 

kl2b’l6 delins 
~:(SoIublein atid . . 

$ 
Alkyl esters 

Sulfdc acid plan1 

I 




